Lower respiratory tract infection is the most common complication in the immunocompromised patient. From January 1991 to December 1995, 785 consecutive patients with suspected respiratory tract infections were studied. One hundred ninety-nine viruses were isolated from 182 (23%) of 785 bronchoalveolar lavage fluid specimens. Cytomegalovirus was isolated from 131 patients, herpes simplex virus was recovered from 31, and conventional respiratory viruses (CRVs) were recovered from 36. There were 9 influenza A viruses, 2 influenza B viruses, 7 parainfluenza viruses, 5 respiratory syncytial viruses, 5 adenoviruses, 6 enteroviruses, and 3 rhinoviruses. We identified 22 patients from whom a CRV was the only microorganism recovered; 13 patients developed pneumonia, 10 had acute respiratory failure, 5 required support with mechanical ventilation, and 5 (23%) died. In conclusion, CRVs are frequent causes of respiratory illnesses and are associated with high rates of morbidity and mortality among immunocompromised patients.
Acute respiratory infections are the most common cause of to develop serious or life-threatening disease [4 -7] . Because some of these infections are potentially treatable, diagnosis morbidity and mortality worldwide, and respiratory viruses are the leading cause of acute upper respiratory tract infections. must be rapid and accurate. Clinical symptoms and chest roentgenograms are often nonMany viruses can infect the respiratory tract, but only some of them are considered conventional respiratory viruses (CRVs), specific. Bronchoalveolar lavage (BAL) by means of a fiberoptic bronchoscope has improved the diagnosis of pulmonary such as myxoviruses (influenza virus), paramyxoviruses (respiratory syncytial virus [RSV] and parainfluenza virus), picornadisease in immunosuppressed patients, as it is highly accurate and sensitive, easily performed, and yields an adequate volume viruses (rhinoviruses and enteroviruses except for polioviruses), coronaviruses, and adenoviruses. These viruses of fluid for multiple tests [5, 8 -10] . We reviewed the seasonal pattern, clinical characteristics, circulate concurrently in fall, winter, and early spring, promoting epidemic outbreaks in the general population. The prognoand outcome for immunocompromised patients from whom CRVs were isolated. sis of these infections is generally good. Clinically overt infections caused by CRVs are more common during infancy and often lead to severe lower respiratory tract disease. Reinfection Materials and Methods during later childhood and adulthood is usually mild and often asymptomatic. Serious CRV diseases occur in the high-risk
Patients. From January 1991 to December 1995, 785 conpopulation (elderly persons and patients with chronic bronchisecutive patients with suspected respiratory tract infections tis, heart disease, and diabetes) [1 -3] .
were studied. All patients had a clearly defined underlying Lower respiratory tract infection is the most common comprocess causing immunosuppression: 61% were seropositive plication in the immunocompromised patient. Viral respiratory for HIV (89% of them had CD4 cell counts of õ200/mm 3 ), infection in these patients is traditionally attributed to the her-13% had hematologic malignancies, 12% were bone marrow pesviruses (cytomegalovirus [CMV], herpes simplex virus transplant recipients, 2% were heart transplant recipients, 2% [HSV], and varicella-zoster virus), but CRVs are commonly were kidney transplant recipients, and 10% had other processes implicated. During the epidemic season, immunocompromised (including corticosteroid therapy for more than 1 month and patients are just as susceptible to viral infection of the respiraneoplastic diseases treated with chemotherapy). tory tract as the general population, but they are more prone Microbiological identification. All specimens were BAL fluids obtained by bronchoscopy following standard protocols [8] ; these samples underwent routine aerobic, anaerobic, mycobacterial, and fungal cultures as well as examination for para- parainfluenza viruses, rhinovirus, and RSV. CRVs accounted for 19% of all viruses isolated (20% of virus-positive BAL fluid specimens and 5% of all BAL fluid specimens were positive for for CMV) on a roller drum at 35ЊC. Viruses were identified on the basis of cytopathic effect in cell cultures, and their CRVs). Two viruses were isolated simultaneously from 16 BAL fluid specimens (9% of all positive viral cultures), and identification was confirmed by staining with fluoresceinconjugated monoclonal antibodies [11] . For early diagnosis of CMV was recovered in all of these cases of mixed infections (table 1) . CMV infection, two shell vials were inoculated and processed following standard methods [12] .
Data concerning the underlying diseases in the patients are shown in table 2. Nineteen patients were infected by HIV (17 Medical records. Medical records of patients from whom CRVs were isolated were reviewed. Data concerning demoof them had CD4 cell counts of õ200/mm 3 ), and seven had undergone bone marrow transplantation. Overall, CRVs were graphic information, underlying disease, clinical presentation, radiology, other pathogens isolated, treatment, and clinical isolated mainly during the colder months as compared with CMV and HSV, which were encountered all year long. Most course were recorded. Each CRV has a predominant season in which it appears [2, toms were found in the medical records reviewed for all patients. There were nine influenza A viruses and two influenza 16]. The CRV infections in our patients occurred at times when these viruses were common in the community. In this study, 76% B viruses. Influenza virus was the only pathogen isolated in seven cases. Three patients died 3 days after BAL fluid was of CRVs were isolated during the colder months of the year. CRVs are becoming increasingly recognized as important obtained.
Parainfluenza viruses were isolated from seven patients. Six causes of serious lower respiratory tract diseases in immunocompromised patients. Morbidity and mortality rates are high of these viruses were type 3, and the seventh virus was not available for typing. All these isolates were obtained between [4 -7] . Many of these patients have concurrent infections with microorganisms or multiple toxic conditions that make it diffiAugust and November 1992, coinciding with an epidemic outbreak in the general population. All patients but one had lobar cult to ascribe particular signs or symptoms to CRV infection. However, because no CRV other than adenovirus establishes infiltrates on chest roentgenograms obtained at presentation. Parainfluenza virus was the only microorganism isolated from persistent infection (latency), isolation of CRVs indicates active infection [9, 16] . We identified 22 patients from whom a CRV three patients.
RSV was isolated from five patients; it was the only pathogen was the only microorganism recovered; 13 patients developed pneumonia (59%), 10 had acute respiratory failure, 5 required isolated from three of these patients. No patient received specific antiviral therapy. support with mechanical ventilation, and five (23%) died. The overall mortality rate (8 of 37 CRV infections) was 22%. Adenovirus was recovered from five patients, and it was the only pathogen recovered from three of these patients. Two
Considering the clinical course of CRV infection, some patients had a long period of signs and symptoms before respirapatients died 7 and 12 days after bronchoscopy. Both patients had disseminated adenovirus infection with bleeding cystitis tory infection was suspected and BAL was performed. In addition to CRVs, cultures of BAL fluid yielded other serious and acute renal failure with adenovirus isolated from urine.
Five patients had enterovirus infection (one patient had two concurrent infectious agents (M. tuberculosis and P. carinii). Infection with these agents usually has a subacute clinical separate episodes). Enterovirus was the only pathogen isolated from three of the patients.
course, and the sudden onset of CRV infection may contribute to the seeking of medical care and consequent diagnostic tests. Rhinovirus was recovered from three patients. Rhinovirus was the only pathogen recovered from BAL fluid specimens Moreover, more abundant and prolonged viral shedding is described in immunocompromised patients [7] . from all three patients. One patient, a 2-month-old infant who had been receiving prolonged corticosteroid therapy, was reInfluenza virus was the most frequent CRV isolated, and 11 patients had influenza during the period from December to ferred from another hospital because of laryngeal stridor and acute respiratory failure. Mechanical ventilation was required.
April. Pneumonia was present in nine (82%) of these patients, and the overall mortality rate was 27%. No other pulmonary Rhinovirus was recovered from BAL fluid, but parainfluenza virus was detected in nasopharyngeal secretions; parainfluenza pathogen was identified for three patients who died of progressive pneumonia 3 days after BAL was performed. None of the virus laryngotracheobronchitis was finally diagnosed.
The clinical characteristics of patients with CRV infection 11 patients received amantadine, and their influenza immunization status could not be determined. are shown in table 3.
Data on the overall morbidity and mortality associated with Influenza-related morbidity and mortality are associated with pneumonia (viral or secondary bacterial infection). Influenza CRV infection in our patients are summarized in table 4. Necropsy data were not available for the patients who died.
is the leading cause of community-acquired viral pneumonia during epidemics in adults, especially high-risk people, and the associated mortality rate is high. During influenza epidemics, Discussion 25% of adult bone marrow transplant patients and 10% of adult patients with leukemia who had acute respiratory symptoms The virological findings for 785 consecutive BAL fluid specimens obtained over a 5-year period from immunocompromhad culture-confirmed influenza A virus infection, and twothirds of these infections were complicated by lower respiratory ised patients who were clinically suspected of having respiratory infections were reviewed. The incidence of CRV infection tract disease [7] . Only the influenza virus vaccine is routinely available for among this population was 5% (37 CRV isolates from 36 patients), a rate similar to those in other reports [13] . CRVs that the prevention of CRV infection. Antiviral prophylaxis with / 9c65$$my09 04-09-99 10:04:26 cida UC: CID amantadine or rimantadine, which is available for treatment of of both upper and lower respiratory tract diseases in adults, especially in the institutionalized elderly, and in immunocominfluenza A virus infections, is also effective. Nevertheless, treatment of this infection is not a standard practice, probably promised patients of any age [1 -3, 7, 14, 15, 20 -23] . Severe RSV disease was previously described in 11 immunosupbecause there is little information about the incidence and severity of influenza among immunocompromised patients and pressed adults whose underlying conditions were bone marrow transplantation (6 patients), organ transplantation (4), and because there is little experience regarding the efficacy of antiviral therapy for this population [2, 3, 5, 7, 15, 16] . lymphoma (1); the mortality rate was 36% [24] . Early initiation of treatment of patients with RSV pneumonia with a combinaParainfluenza virus infection in immunocompromised patients is associated with increased morbidity and mortality rates tion of aerosolized ribavirin and intravenous immunoglobulin was associated with a favorable outcome [15] . None of our [7, 14, 15, 17 -19] . Forty-four percent of 61 parainfluenza virus infections in bone marrow transplant patients were associated five patients, three of whom had pneumonia, received specific antiviral therapy. One patient died, and his death was associated with pneumonia, and the mortality rate was 37% [18] . The conditions of patients treated with aerosolized ribavirin initiwith the underlying disease (Wegener's granulomatosis).
In conclusion, CRVs are frequent causes of respiratory illated before the onset of respiratory failure improved rapidly [18] . We identified seven patients with parainfluenza virus innesses and are associated with high morbidity and mortality rates among immunocompromised patients. Because antiviral fection, most of which were due to type 3; all parainfluenza viruses were detected in the same year, between August and therapy may be useful when infections due to influenza A virus, parainfluenza virus, and RSV are diagnosed, viral studies November 1992, coinciding with an increasing number of cases of infection in the general population. Only one patient died.
should be performed promptly so that therapeutic measures can be initiated as soon as possible. Death was due to acute respiratory failure; the patient required support with mechanical ventilation because of severe hemoptysis, and H. influenzae was concurrently isolated from the
